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Executive Summary

EXECUTIVE SUMMARY

Purpose

The primary purpose of this Resource Conservation and Recovery Act (RCRA)
facility investigation (RFI) is to determine the nature and extent of releases of
contaminants from potential release sites (PRSs) in Operable Unit (OU) 1111.
From this investigation, the need for corrective measures studies (CMSs) can be
determined. This work plan describes the Phase | sampling plans that will be
followed to implement the RFl at OU 1111. Results from these Phase | sampling
plans will be used to decide whether no further action is justified or a Phase ||
investigation is needed.

The work plan also satisfies part of the regulatory requirements contained in Los
Alamos National Laboratory’s (the Laboratory’s) permit to operate under RCRA.
Module VIl of the permit, known as the Hazardous and Solid Waste Amend-
ments (HSWA) Module, was issued by the Environmental Protection Agency
(EPA) to address potential corrective action requirements for solid waste man-
agement units (SWMUs). These permit requirements are addressed by the
Department of Energy’s (DOE’s) Environmental Restoration (ER) Program at the
Laboratory. This work plan will be submitted, along with nine other work plans, to
the EPA in 1993.

Installation Work Plan

The HSWA Module requires the Laboratory to prepare an installation work plan
(IWP) to describe the Laboratory-wide system for accomplishing RFls and CMSs.
The IWP is updated annually; the most recent revision was published in Novem-
ber 1992. It identifies the Laboratory’s PRSs, describes their aggregation into 24
OUs, and presents the Laboratory’s overall management plan and technical
approach for meeting the requirements of the HSWA Module. When information
relevant to this work plan is already provided in the IWP, the reader is referred to
the 1992 version.

Background

OU 1111 includes Technical Areas (TAs) 6, 7, 22, 40, 58, and 62. These TAs are
located in Los Alamos County on land owned by the DOE. Within these TAs are
89 PRSs. Sites that potentially contain only non-RCRA materials are called
areas of concern (AOCs). Sites that have managed solid waste are called
SWMUs. The term PRS is the generic name for both SWMUs and AOCs.

PRSs in OU 1111 include Materials Disposal Area F, outfalls, sump systems,
active and inactive firing sites, surface disposal sites, sites that formerly were
used for container storage, and the sites of buildings and other structures that
were removed prior to 1980. A few of the PRSs have been investigated for the
presence of contaminants, but most have never been sampled.
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Technical Approach .

The work plan includes sites that are not identified ir the HSWA Module and are
outside the regulatory scope of the permit. These units are included to ensure
that all potential environmental problems at each OU are investigated and to
present to the public and the regulators a unified plan that addresses all potential
environmental problems on site. Inclusion of these sites in the work plan does
not confer additional regulatory responsibility or authority for these sites to the
regulators and does not bind the Laboratory to additional commitments outside
the scope of the permit. The Laboratory will consider all comments received on
this work plan.

A phased approach to the RFl is used to ensure that any environmental impacts
from past and present activities are investigated in a manner that is cost-effective
and complies with the HSWA Module. This phased approach also permits
intermediate data evaluation and opportunities for additional sampling, if re-
quired. This document presents a Phase | work plan.

This work plan presents a description and an operating history of each PRS and
an evaluation of historical evidence and existing data. A preliminary conceptual
model and the recommended Phase | action for each PRS are based on this
evaluation. For some PRSs, no further action is proposed. For some of the
active PRSs (storage areas), this evaluation has determined that investigation
and remediation, if required, may be deferred until the PRS is decommissioned.
RFI field work, which may include field surveys, field screening, and sampling,
and/or voluntary actions are proposed for the remaining PRSs. Phase | field
sampling for these PRSs is designed to test the hypothesis that concentrations of
contaminants are below conservatively estimated risk-based screening action
levels. If evidence is found to disprove this hypothesis for a PRS, a Phase ||
investigation will refine the conceptual exposure model for a baseline risk as-
sessment and evaluate remedial altematives.

Data quality objectives were developed for Phase | sampling and analysis plans
to ensure that the right type, amount, and quality of data are collected. Samples
will be analyzed in field and analytical laboratories.

Schedule, Costs, and Reports

The RFI field work described in this document requires 4 years (Figure ES-1) to
complete. A single phase of field work is expected to complete the RFI for most
PRSs; however, a second phase will occur if warranted by the results of the first
phase.

Cost estimates for baseline activities for OU 1111 are provided in Table ES-1.
The estimated cost for implementing the RFI and reporting is $12.9 million. The
estimated cost for implementing corrective measures and reporting is $8.6
million. The total estimated cost for the corrective action process is approxi-
mately $23.7 million.
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The HSWA Module requires the submittal of quarterly technical progress reports.
In addition, RFI phase reports will be submitted at the completion of each of the
sampling phases. The phase reports will

* summarize the results of initial site characterization activities;

* propose modifications to the sampling plans, as suggested by the initial
findings;

* describe the next phase of sampling, when such sampling is required;

* recommend voluntary corrective action or no further action, as warranted
by findings; and

* summarize the sampling plans.

At the conclusion of the RFI, a final report will be submitted to the EPA.

Public Involvement

The HSWA Module requires public involvement in the corrective action process.
The Laboratory holds regular public meetings to disseminate information, discuss
significant milestones, and solicit informal public review of all draft work plans. It
also prepares fact sheets, which summarize completed and future activities, and
provides public access to plans, reports, and other ER Program documents.

JABLE ES1
ESTIMATED COSTS OF BASELINE ACTIVITIES AT OU 1111

Task Budget Scheduled Start Scheduled Finish
RFI Work Plan $1,167,366 October 1, 1992 August 13, 1993
RFI 9,845,386 November 30, 1993 October 4, 1996
RFI Report 1,902,108 August 10, 1994 July 23, 1996

CMS Plan 853,176 October 7, 1996 May 8, 1997

CMS 4,258,037 October 1, 1997 April 29, 1999

CMS Report 586,118 October 1, 1998 February 16, 1999
Corrective Measures 2,918,520 October 1, 1999 September 28, 2001

Implementation

ADS" Management 1,139,534 Continuing Continuing
Voluntary Corrective 1,056,851 March 3, 1997 September 29, 1998
Action

Report Total $23,727,006

"Activity data sheet
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These materials are available for public review between 9:00 a.m. and 4:00 p.m.

on Laboratory business days at the ER Program’s public reading room at 15th .
and Central in Los Alamos and at the main branches of the public libraries in

Espahola, Los Alamos, and Santa Fe.
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Chapter 1 Introduction

1.0 INTRODUCTION

1.1 Statutory and Regulatory Background

The Resource Conservation and Recovery Act (RCRA), enacted by Congress in
1976, governs the operations of hazardous waste treatment, storage, and
disposal (TSD) facilities. Section 3004(u), which mandates a cleanup program,
and Section (v) of RCRA established a permitting system and set standards for
all hazardous-waste-producing operations at a TSD facility. The Laboratory was
a TSD by definition when RCRA was activated in 1980. To continue operating in
compliance with RCRA, the Laboratory had to submit permit applications to treat,
store, and dispose of hazardous waste on site. As part of the permitting process
after 1984, the Hazardous and Solid Waste Amendments (HSWA) required that
corrective action be included in the permitting process. The Laboratory was
issued a RCRA Part B permit by the New Mexico Environmental Department in
November 1989 (NMEID 1989, 0595). This permit addresses hazardous waste
management units that are currently operational. In May 1990, EPA issued the
portion of the permit that addresses corrective action. This portion of the permit
is known as Module VIl or the HSWA module. HSWA Module requirements are
addressed by the Department of Energy’s (DOE'’s) Environmental Restoration
(ER) Program at the Laboratory.

Table A of the HSWA Module identifies 608 solid waste management units
(SWMUs) at the Laboratory, and Table B lists those SWMUs that must be
investigated first. A SWMU is any discernible unit at which solid wastes have
been placed at any time in a routine and systematic way, irrespective of whether
the unit was intended for the management of solid or hazardous waste (EPA
1990, 0306). The Laboratory has identified areas of concern (AOCs), which do
not meet the HSWA Module's definition of a SWMU. These sites may contain
radioactive materials and hazardous substances not regulated under RCRA.
SWMUs and AOCs are collectively referred to as potential release sites (PRSs).
The primary purpose of the RCRA facility investigation (RFl) is to determine the
nature and extent of releases of contaminants from the PRSs.

The Laboratory has aggregated geographically related PRSs in groupings called
operable units (OUs). There are 24 OUs; an RF| work plan is prepared for each
OU. This work plan for OU 1111 addresses PRSs located in Technical Areas
(TAs) 6, 7, 22, and 40. No PRSs are located in TAs 59 and 62. The work plan
meets the requirements of the HSWA Module and is also consistent with the
scope of the Comprehensive Environmental Response, Compensation, and
Liability Act. The HSWA Module requires that the priority SWMUs in Table B be
addressed by work plans submitted by August 1993 and the SWMUs listed in
Table A be addressed by May 1994. This work plan, together with nine other
plans submitted to EPA in 1993 and nine plans submitted in 1991 and 1992,
meets the schedule requirements of the HSWA Module.

Table 1-1 indicates the location of HSWA Module requirements in ER Program
documents.
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1.2 Installation Work Plan

According to HSWA Module requirements, the Laboratory has prepared the
installation work plan (IWP) to describe the Laboratory-wide system for accom-
plishing RFls and corrective measures studies. The IWP is also consistent with
EPA's interim final RFI guidance (EPA 1989, 0088) and proposed Subpart S of
40 CFR 264 (EPA 1990, 0432), which will implement the cleanup program. The
IWP was first prepared in 1990 and is updated annually. This work plan follows
the requirements specified in Revision 2 of the IWP (LANL 1992, 0768).

The IWP presents a facilities description in Chapter 2 and a description of the
structure of the Laboratory’s ER Program in Chapter 3. Chapter 4 describes the
technical approach to corrective action at the Laboratory. Annexes I—V contain
the Program Management Plan, Quality Program Plan, Health and Safety
Program Plan, Records Management Program Plan, and the Public Involvement
Program Plan, respectively. The document also contains a proposal to integrate
RCRA closure and corrective action and a strategy for identifying and implement-
ing interim remedial measures. When information relevant to this work plan has
already been provided in the IWP, the reader is referred to the 1992 revision.

1.3 Description of OU 1111

OU 1111 is located in Los Alamos County in north-central New Mexico (Figure
1-1) on property owned by the DOE. It includes TAs-6, -7, -22, -40, -58, and -62
and covers about 24 acres. TA-58 (Two-Mile Mesa North Site) and TA-62
(Northwest Site) were established in 1989 from acreage taken from surrounding
TAs. They are buffer areas between Laboratory operations and the Forest
Service lands to the west and private lands to the north. Figure 1-2, a map
inserted at the end of this chapter, shows these areas. TA-6 (Two-Mile Mesa
South Site) now includes the former TA-7 (Gomez Ranch Site); both were in use
primarily in the 1940s and now are inactive. TA-22 (Trap Door, or TD, Site) and
TA-40 (Detonator Firing, or DF, Site) host current Laboratory operations related
to detonator development.

TAs-6, -58, and -62 contain minimal Laboratory operations. TA-58 contains a
running trail for Laboratory employees, and TA-6 contains experimental receiving
antennas and a meteorological monitoring station. TAs-22 and -40 are occupied
by Group M-7, the Detonation Systems Group. Detonators are produced at TA-
22 and tested at TA-40. The production operations include handling of explo-
sives, particularly PETN, and printed circuit processing. Testing includes a
variety of test-firing activities, monitored by sophisticated optical and electronic
equipment. In all cases, quantities of materials used are small. A typical detona-
tor contains only a few milligrams of explosives.

All of the 89 identified PRSs are found in TAs-6, -22 (TD Site), and -40 (DF Site).
Figure 1-3, a map inserted at the end of this chapter, shows these areas. PRSs
in this OU were aggregated primarily on similarity of structures and functions and
on proximity.
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Table 1-2 gives the SWMUs listed on the HSWA Permit, other PRSs addressed
in this work plan, and the sections of this work plan in which they are discussed
in detail. Table 1-3 lists the PRSs proposed for no further action.

1.4 Organization of This Work Plan and Other Useful Information

This work plan follows the generic outline provided in Table 3-2 of the IWP (LANL
1992, 0768). Chapter 2 provides background information on OU 1111, which
includes a description and history of the OU, a description of past waste manage-
ment practices, and current conditions at TAs in the OU. Chapter 3 describes
the environmental setting, and Chapter 4 presents the technical approach to the
field investigation. Chapter 5 contains an evaluation of all the PRSs in OU 1111,
which includes a description and history of each PRS, a conceptual exposure
model, remediation alternatives and evaluation criteria, data needs and data
quality objectives, and a sampling plan. Chapter 6 of this work plan provides a
brief description of each PRS proposed for no further action and the basis for that
recommendation. References for each chapter appear at the end of that chapter.

Five annexes correspond to the program plans in the IWP: project management,
quality assurance, health and safety, records management, and public involve-
ment. Appendix A contains a list of contributors to this work plan.

English and metric units of measurement are used in this document. When
information is derived from another published report, the units are consistent with
those used in that report.

A list of acronyms precedes this chapter. Glossaries of unfamiliar terms are
provided in the IWP (LANL 1992, 0768) and in this document.

JABLE1-2

"PRSs IN OU 1111 AND LOCATIONS OF DISCUSSION
SWMUs in PRS Number in PRS Description Discussed
Table A of SWMU Report In Section
the HSWA and This Work
Module Plan
6-001(a, b) 6-001(a, b) Septic systems 5.6
6-002 6-002 Decommissioned septic system 5.8
6-003(c) 6-003(c) Inactive firing site 5.4
6-006 6-006 Storage area 5.9
6-007" 6-007(a—€) MDA F and other landfills 5.1
6-007" 6-007(f) Landfill 5.5
7-001(a, b) 7-001(a, b) Inactive firing sites 54
22-004(a, b) 22-014(a) Sump 5.3
22-005 22-014(b) Building 34 sumps 5.3
22-006 22-015(a) Building 91 dry wells 53
22-007 22-015(b) Building 25 sump system 5.3
22-008° 22-015(c) Building 52 plating and etching bath outfall 5.2
22-009 22-015(d) Building 1 explosives sump system 5.3
22-010 (2).1’2-6010(a. b), 22- Active septic systems 5.6
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Introduction - Chapter 1

TABLE 1-2 (concluded)
SWMUsin  PRS Numberin  PRS Description Discussed .
Table A of SWMU Report in Section
the HSWA and This Work
Module Plan
22-011 22-011 Disposal pit 6.5
40-001(a) 40-001(a) Septic system 6.7
40-001(b) 40-001(b) Septic system 5.6
40-001(c) 40-001(c) Septic system 5.6
40-003(a) 40-003(a) Buming area 62
40-004 40-004 Decommissioned container storage area 5.9
40-005 40-005 Building 41 sump 5.3
40-006(a—c) 40-006(a—c) Active firing sites 5.7
40-009 40-009 Landfill 57
6-003(a, d, e, f,g) Inactive firing sites 54
6-003(b) Explosion containers 6.3
6-004 Sump 6.4
6-005 Pit 5.1
€-007(g) Former building location and surface disposal 5.5
6-008 Decommissioned underground storage tank 5.4
7-001(c, d) Inactive firing sites 5.4
22-001 Explosives waste storage area 62
22-003(a-g) Satellite waste storage areas 6.1
22012 Wash pad 53
22-013 Liquid waste treatment/storage , 6.1
22-014(c) Active sump and outfall 6.6
22-015(e) Sump 5.3
40-002(a—c) Container storage areas 6.1
40-003(b) Buming area/open detonation 62
40-007 (a—e) Explosives storage areas 5.10
40-008 Decommissioned explosives storage 62
40-010 Surface disposal 5.5
C-6-001, C-6-003, Areas of concem 5.8
C-6-005 through
C-6-018, C-6-021
C-6-019 Area of concem 54
C-6-020 Decommissioned Building Site 6.8
C-40-001 Area of concem 6.9
TA-6-8 Inactive Firing Site 54
TA-40-4 Active firing site 57
TA-40-9 Active firing site 5.7
TA-40-12 Active firing site 5.7

Explosives lens disposal area 5.1

*Also in Table B of the HSWA Module
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Chapter 1 Introduction
JABLE 1-3
PRSs IN OU 1111 PROPOSED FOR NO FURTHER ACTION
PRS Number Title Location of
Discussion (Section)
6-003(b) Explosion containers 6.3
6-004 Sump 6.4
22-001 Explosives waste storage area 6.2
22-003(a) Satellite waste storage area 6.1
22-003(b) Satellite waste storage area 6.1
22-003(c) Satellite waste storage area 6.1
22-003(d) Satellite waste storage area 6.1
22-003(e) Satellite waste storage area 6.1
22-003(f) Satellite waste storage area 6.1
22-003(g) Satellite waste storage area 6.1
22-011 Disposal pit 6.5
22-014(c) Active sump and outfall 6.6
40-001(a) Septic system 6.7
40-001(c) Septic system 6.8
40-002(a) Container storage area 6.1
40-002(b) Container storage area 6.1
40-002(c) Container storage area 6.1
40-003(a) Buming area/open detonation 62
40-003(b) Buming area/open detonation 62
40-008 Decommissioned explosives storage 6.2
C-6-020 Decommissioned building site 6.8
C-40-001 Herbicide area 6.9
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Chapter 2 Operable Unit Background Information

2.0 BACKGROUND INFORMATION FOR OPERABLE UNIT 1111

2.1 Description

Operable Unit (OU) 1111 includes approximately 24 acres in the northwestern
portion of the Los Alamos National Laboratory (the Laboratory) site (Figure 1-1).
The OU includes Technical Areas (TAs) 6, 7, 22, 40, 58, and 62. TA-6 (Two-Mile
Mesa Site South) now includes TA-7 (Gomez Ranch Site); both sites are inac-
tive. TAs-22 (Trap Door Site) and -40 (Detonator Firing Site) are active sites.
TA-58 (Two-Mile Mesa Site North) and TA-62 (Northwest Site) were established
in 1989 from acreage taken from surrounding TAs and serve as a buffer between
Laboratory activities and National Forest lands. Figure 2-1 shows the TAs and
geographic features in OU 1111.

The designation “Two-Mile” applies to a mesa, a canyon, and to the TAs above.
It is commonly used within the Laboratory and will be used throughout this work
plan. Alternative versions are Twomile (used by the United States Geological
Survey), Two Mile, and 2 Mile. All of OU 1111, except TA-62, and all solid waste
management units are located on Two-Mile Mesa. Two-Mile Canyon is the
northern boundary of Two-Mile Mesa and TA-6.

The OU is located on the Pajarito Plateau on the flanks of the Jemez Mountains.
Itis bounded by Pajarito Canyon and Laboratory land on the south, other Labora-
tory land on the east, private land on the north, and Forest Service land on the
west. Two-Mile Canyon joins Pajarito Canyon at the eastem border of the OU.
The Frijoles Canyon Fault, a major tectonic feature in northern New Mexico,
almost parallels the western boundary of the OU. The land rises steeply along
the fault to a high point for the OU of approximately 7900 feet. The lowest
altitude (approximately 6450 feet) is on the eastern edge of the OU.

The Pajarito Plateau is composed of volcanic ash flow and ash fall deposits. The
Tshirege Member of the Bandelier Tuff is the predominant cap rock on the mesa.
Overlying the Bandelier Tuff on the OU is an extensive Quaternary alluvial
deposit. The soils on the OU include Carjo loam, Tocal very fine sandy loam,
and Pogna fine sandy loam (Nyhan et al. 1978, 0161).

OU 1111 has a semiarid, temperate mountain climate. The predominant vegeta-
tion is ponderosa pine; large grassy areas provide feeding locations for deer and
elk. No endangered species have been found within this OU.

Surface drainage from Two-Mile Mesa is into Two-Mile Canyon on the north and
Pajarito Canyon on the south. Drainage from mesa top land in TAs-58 and -62 is
into Two-Mile and Los Alamos canyons. Los Alamos Canyon contains a peren-
nial stream, Pajarito Canyon contains an intermittent stream, and Two-Mile
Canyon and its small tributaries contain ephemeral streams. Depth to the main
aquifer from the mesa tops in OU 1111 is more than 1000 feet. A full description
of the environmental setting of OU 1111 is included in Chapter 3.

2.2 History

A few Native American sites from the thirteenth and fourteenth centuries, and
possibly earlier, have been found on Two-Mile Mesa and in Pajarito Canyon.
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Chapter 2 Operable Unit Background Information

There is no evidence of above-ground structures for habitation, but seasonal
camps may have been located here. The area was probably used for hunting
and gathering. In comparison to Laboratory sites located farther to the east, few
archaeological sites have been found.

Two ranches occupied Two-Mile Mesa before the Manhattan Project arrived on
the Pajarito Plateau. Aerial photographs from 1935 show extensive farmed
areas on the mesa (SCS 1935, 19-0068; SCS 1935, 19-0117). Beans and corn
were the principal crops grown on the OU; family vegetable gardens and fruit
trees were also cultivated. A grove of apricot trees grew in TA-22 until the early
1980s. A few cattle and sheep may also have grazed in this area. The ranches
may have been occupied only during the summer months, with the owners
returning to their homes in the valley during the winter. Remnants of ranch
buildings still exist.

All Laboratory lands, including the area in OU 1111, were requisitioned for
Manhattan Project use in 1943." Early in the Manhattan Project, two methods for
assembling fissionable material to produce a weapon were identified: gun
assembly and implosion. For a nuclear explosion to take place, the fissionable
material must be brought together (assembled) in a critical mass within an
extremely short time. The time is determined by the materials' properties. In a
gun assembly, one piece of fissionable material is fired into another; each is less
than a critical mass, but both together are greater than a critical mass. In implo-
sion, shaped charges around a spherical mass of fissionable material force the
material into a much smaller volume, producing a critical mass.

The principles of ballistics needed to produce a gun assembly were well under-
stood, and a gun assembly was expected to work for uranium-235. However, the
nuclear properties of plutonium were not sufficiently understood, and a success-
ful design could not be predicted. Implosion required significant development but
theoretically could assemble a critical mass more quickly than the gun design, if
that were necessary for plutonium. The project proceeded on both tracks, but
early efforts emphasized the development of a gun design.

In July 1944, enough plutonium became available from the reactors at the
Hanford Engineer Works in Washington State for Enrico Fermi and his students
at Los Alamos to measure its nuclear properties. These measurements showed
that reactor-produced plutonium could not produce a nuclear explosion in a gun
assembly. During the summer of 1944, Los Alamos was reorganized into a
crash effort to produce an implosion weapon.

Most Manhattan Project activities on Two-Mile Mesa were related to the develop-
ment of the implosion weapon. Because an implosion weapon required exten-
sive development, it would need to be tested to make sure it would work. Fis-
sionable materials were in short supply, and extraordinary measures were taken
throughout the Manhattan Project to conserve them. If a test of an implosion
weapon failed, the detonation of the conventional explosives could fragment and
scatter a large part of the world's supply of plutonium. The Recovery Group, X-
2B, tested methods for recovering the plutonium from the test, in case of a
nuclear misfire. Successful implosion depended on extremely close timing of

*Much of the following history is derived from Hoddeson et al. (in preparation, 0851). This
reference may be assumed unless another source is cited.

August 1993 2-3 Draft RFI Work Plan for OU 1111



Operable Unit Background Information Chapter 2

detonations, and the detonators available in 1944 were not capable of such close
timing. Thus, new detonators needed to be developed. Detonator testing and
then production and development activities were assigned to Two-Mile Mesa

(TA-6).

The building numbers used for TA-6 do not reflect the sequence of construction,
and the numbering was changed at least once (LANL 1944- , 19-0115). Building
numbers used in this work plan are those used most recently. Control buildings
for test firing (TA-6-3 and TA-6-11) were probably built first (LASL 1944, 19-
0004). Early studies in the recovery effort were designed to determine the
dispersion of material from an implosion shot fired above the ground. Tracer
metals that simulated the mechanical behavior of the fissionable material were
recovered. Building TA-6-1 contained a chemistry laboratory (LASL 1944, 19-
0001) and a carpenter shop to support the tests (Creamer 1993, 19-0035).

Three methods of recovery investigated during the tests were (1) water recovery,
(2) sand recovery, and (3) Jumbino vessels. During water recovery, shots were
detonated in a container of water to slow metal fragments down, and a paved
area received the fragments. Shots were also detonated under piles of sand; the
sand retained the metal fragments. Steel vessels (Jumbinos) were designed to
withstand the force of explosion and contain metal fragments. Methods 1 and 3
were tested at TA-6. Most tests of Method 2 were done in Bayo Canyon, a part
of OU 1079.

The Jumbino method was judged to be the most satisfactory for a full-scale test.
A cylindrical steel vessel with spherical ends (called Jumbo) was fabricated by
Babcock and Wilcox for containment of the Trinity test; the vessel was 28 feet
long, almost 13 feet in diameter, and weighed 214 tons. However, by March
1945, plutonium production at the Hanford Engineer Works was steady, and thus
the necessity for conserving plutonium decreased. The Trinity test was con-
ducted with Jumbo as a 214-ton object in the path of the blast, rather than as a
containment vessel. The remains of Jumbo are now near the Trinity Test Site.

In August 1944, Group X-7 was formed to design and fabricate the electric
detonators and firing systems needed for the implosion weapon. Detonator work
was consolidated at TA-6 as new buildings were constructed in 1944 and 1945.
Pentaerythritol tetranitrate (PETN) was chosen as the explosive to be used in
detonator fabrication. Because PETN, as received from the manufacturer, was
not sufficiently pure or uniform for the performance required by the implosion
detonators, a method of recrystallization was developed and put into operation at
TA-6-10 (Meyers 1993, 19-0044). The recrystallization operation continued in
TA-6-10 until 1948.

Late in 1944, the Gadget (G) Division constructed four buildings on the south
edge of Two-Mile Mesa to assemble the conventional explosives for the Fat Man
weapon, which was used against the city of Nagasaki. This area is now called
Trap Door Site (TA-22). To shield the operation from the view of people working
at TA-6, an 18-ft-high fence was constructed on the north side of the buildings
(LASL 1945, 19-0019). After the assembly of the Fat Man, the buildings were
abandoned until 1948, when they were remodeled for use by X-7.

In the spring of 1945, shaped explosive charges called lenses were being
produced in large numbers at S-Site (TA-16, OU 1082) for the Trinity test and the
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implosion weapon. The charges were called lenses because they focused the
force of the explosives to provide an implosion. About 100 of these lenses were
defective and were destroyed by detonation on Two-Mile Mesa, probably in the
area now known as Materials Disposal Area F (Van Vessem 1992, 19-0045).

During 1945, 25 new structures were erected on both sides of Two-Mile Mesa
Road in TA-6 (LANL 1944- | 19-0115). The new structures included three firing
chambers (TA-6-7, -8, and -9), a laboratory (TA-6-6), and one explosives press-
ing facility (TA-6-5).

In 1946 and 1947, Normis Bradbury, the Laboratory director, ordered that pits be
dug on Two-Mile Mesa to bury classified objects (Bradbury 1946, 19-0048;
Bradbury 1947, 19-0049). These pits are now part of Materials Disposal Area F
and are discussed further in Section 5.1.

By 1948, the abandoned buildings at TA-22 were remodeled into office, labora-
tory, and fabrication space to replace those activities at TA-6, and new maga-
zines and utility buildings were built. In the early 1980s, a new Detonation
Systems Laboratory was constructed north of the old buildings in TA-22. By
1985, the laboratory was occupied and the old buildings were demolished or
abandoned (Creamer 1993, 19-0107).

Test firing continued at TA-6 until 1952, when operations were moved to TA-40
(Creamer 1993, 19-0107). Explosives development, laser, chemical laboratory,
and photographic operations continued at TA-6 through February 1976 (Schott
1993, 19-0125). Several small operations, including a carpenter shop, a cable
fabrication shop, and silk screening, continued at TA-6 until the 1980s (Schott
1993, 19-0125). Several structures are still in place but are no longer used. Ten
magazines and other buildings were removed or destroyed by burning (LANL
1944- , 19-0115).

Detonator Firing Site, TA-40, was built in 1950 to replace the detonator firing
chambers at TA-6 (Creamer 1993, 19-0107). It contains six firing sites that have
been used since 1950 for explosives testing related to research and development
of detonators and other small explosives assemblies. TA-40 includes an office
building, an inert assembly building, six fiing chambers, five shot preparation
buildings, eight magazines, and utility buildings. One of the firing chambers, TA-
40-9, was upgraded in the 1980s to house a two-stage gas gun. The
Laboratory's first contained test-firing facilit